Thionine interaction to DNA: comparative spectroscopic studies on double stranded versus single stranded DNA.
Interaction of thionine with double stranded and single stranded calf thymus DNA has been studied by absorbance, fluorescence, competition dialysis, circular dichroism and isothermal titration calorimetry. Binding to the native double stranded DNA conformation induced strong quenching in fluorescence spectrum of thionine. Linear Scatchard plots indicated the binding to be of one type and the affinity values evaluated to be of the order of 10(5) M(-1) with double stranded DNA. Fluorescence quenching was much weaker with single stranded DNA and the binding affinity was about one order lower. Ferrocyanide quenching studies revealed that the fluorescence emission of dye molecules bound to the double stranded DNA was quenched much less compared to those bound to the single stranded DNA. Furthermore, there was significant emission polarization for the bound dye molecules and strong energy transfer from the DNA base pairs to the dye molecules indicating intercalative binding to ds DNA. Salt dependence of the binding phenomenon revealed that electrostatic forces played a significant role in the binding process. The intercalation of the dye molecules to double stranded DNA and simple stacking to single strands was proved from these fluorescence techniques. Support to the fluorescence results have been derived from absorption, circular dichroic and dialysis results. Calorimetric studies suggested that the binding to ds DNA conformation was both enthalpy and entropy favoured while that to ss DNA was predominantly entropy favoured.